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In 1950, STEDMAN (1) discussed cell differentiationand the possible
role of histones in the process. He suggested that gene activity is controlled
in differentiation and that this is done by histone. In 1955, MIRSKY (2) and
his collegues also showed that the activity of the gene must be regulated
and a close physical association between histones and DNA has given rise
to the idea that histones are involved in the regulation. The first experi-
mental demonstration that histones act as inhibitors of RNA synthesis in
the nucleus was published by ALLFREY (3.4) in 1963. ALLFREY and his
co-workers reported the experiment concerned with the role of histones in
nuclear function and chromosome structure. They have stated that histone
can inhibit or repress a large number of nuclear biosynthetic activities
including RNA synthesis, and the arginine-rich histones are weakly in-
hibitory. Experiments by HNILICA (5.6) (1967) supported ALLFREY and
MIRSKY'S idea that acetylation and phosphorylation of histones are a prere-
quisite for RNA synthesis at histone-repressed gene loci. The relation of
histones to the regulation of gene action is one of the most challenging
and controversial topics in cell biology. Therefore, the antibody to histone,
if we could have, it would give a useful tool for the analysis of the control
mechanism of gene activity.
Concerning of antigenicity of histone, ISHIKAWA and his colleagues (7)
(1966) have made immunochemical comparison of histone fractions from
DAB hepatoma with those from the normal rat liver, and have revealed
the histone fractions extracted from cancer to possess antigenicity.
The experiments to be described in this paper are concerned with the
antigenicity of histones extracted from calf thymus arid normal rat liver
cells.
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METHODS AND RESULTS
Histone fractions were extracted by two different methods: histone
fraction of calf thymus was extracted by JOHNS and BUTLER'S method (8. 9)
and the histones of rat liver cells purified by VI'S method (10).
The extraction of histones from calf thymus (1000 g) was conducted
with ethanol. 1.25 N.HCl (80: 20, vIv) as described in the preparation of
the arginine-rich histones (Histone I). The clear extract was dialysed three
times for 4 hr at 4°C against 3000 ml. of absolute ethanol, to obtain
precipitate of the arginine.rich histones. After discarding the supernatant,
the sediment was fractionated with ethanol-water.N-HCl(10; 65; 25;, v/v)
as described ay JOHNS et al (1960). The ethanol.water·N.HCl (10 ; 65 ; 25 ; ,
v Iv) extract was further centrifuged at 20, 000 g for one hr. and dried
under vacuum. This precipitate consists of lysine.rich histones (Histone II).
Histone from normal rat liver nuclei were extracted with sulfric acid of
varying concentrations, and precipitated by addition of ethanol. Fresh
rat livers (livers weighing 1.5 kg) of Wistar strain were separated from
cytoplasmic components by the citric acid method of MIRSKY and POLUS-
TER (1946). The extraction of histone from these nuclei was then carried
out with 800 ml of 0.13 N sulfuric acid as recommended by VI. Storing
the supernatant aside, the residue was fractionated with 300 ml of O.IN
sulfuric acid for 20 min, and recentrifuged as before. Both extracts were
combined, and the clear supernatant was obtained at 8.000 r. p. m. for
15 min. To a cooled extract, chilled ethanol was added slowly. When the
solution was brough to an ethanol concentration of 20 % by volume, a
precipitate began to form. The mixture was allowed to stand at -5°C for
three hours in order to complete formation of the precipitate, which was
separated by centrifugation (arginine.rich histone; Histone I). Ethanol
was added slowly to the supernatant until the ethanol concentration was
4596 by volume, and precipitation was attained gradually. After standing
for a few hours at _1O°C, the precipitate was separated (lysine.rich
histone; Histone II).
Physicochemical and chemical properties of both fractions were ex-
amined and compared with each other. Histone I, the main fraction,
markedly differed from histone II in several respects; namely, in arginine
contents Histone I was higher than Histone II, and in contrast, Histone
II contained more lysine than Histone 1.
Each fraction was frozen-dried, and stored. One group of rabbits
were immunized separately with the Histone I, and the other with Histone
II each obtained from calf thymus and rat livers respectively with the aid
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of Freund's complete adjuvant. The total amount of Histones I and II
were 300-500 mg in each case and histones dissolved in sterlized distilled
water were injected into rabbits subcutaneouly. Immunization was carried
out for about three months. As shown in the pictures, the precipitin reac-
tion of an antiserum against various histone fractions were examined by
Ouchterlony technique. The rabbit antiserum reacted with Histones I and
II of rat liver cells forming several precipitin lines against the correspond-
ing antigens, but did not react against the histones from calf thymus.
Recently, many investigations have been attempted to clarify the
mechanism of carcinogenesis, from the possible disfunction of histone in
its role as the transfer of genetic information, and many reports (BuTLER(8),
BUSCH and their co-workers (II, 12, 13) have also appeared dealing with the
composition of amino acid, electrophoresis and incorporation oflysine-U-14C
into histone.
However, immunological analysis of histones has not been so successful
because of their weak antigenecity. Recently, MIZUNO (14), and ISHIKAWA
(7) described antigenicity of the histones of rat Ihepatoma, and revealed
the histone to possess properties to elicit antibody formation by histones.
Our investigation have also demonstrated that the histones purified from
normal rat liver has a weak antigenicity against rabbit.
On the basis of the immunological responses of histones as observed
in the present study, it should be possible to detect changes in the intra-
cellular or intranuclear distribution of histone in relation to cell division
and differentiation by histochemical observation using immunofluorescent
techniques.
COMMENTS
Immunological analysis of histones extracted from the calf thymus
has not been so successful because of their weak antigenicity against
rabbits. Our investigations, however, have demonstrated that the histones
purified from normal rat livers have the weak antigenicity against rabbits.
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Fig. 1 Precipitin reaction of Histone I of rat liver. Central reservoir: A rabbit anti-
serum against Histone I (total 270 mg) of rat liver.
H. I: Histone I fraction extracted from rat liver. Histones were dissolved in distilled
water
H.1. I: 5 mg/0.5 ml H.1. 2: 2.5 mg/0.5 ml
H. 1. 3: 1.25 mg/O. 5ml D: Distilled water
The precipitin lines formed by H.1. I and H.1. 2.
Fig. 2 Precipitin reaction of Histone II extracted from rat liver.
Central reservoir: A rabbit antiserum against Histone II (total 270 mg) of rat liver.
H. II. I: 5 mg/0.5 ml H. II. 2: 2.5 mg/0.5 ml H. II. 3: 1.25 mg/0.6 ml
D: Distilled water
The precipitin lines formed by H. II. I, 2 and 3.
4
Acta Medica Okayama, Vol. 22 [1968], Iss. 5, Art. 1
http://escholarship.lib.okayama-u.ac.jp/amo/vol22/iss5/1
